Status as of last Weekly Progress Report 3/9/16 immediately following termination of steam injection

S$T12 Steam Enhanced Extraction: Has criteria for termination of Steam Injection Been Met?

I Criteria for amount of steam to be injected:

Final RD/RAWP (May 2014): Table 4-2: SEE to EBR Transition Criteria
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Weekly progress report as of 3/9/16
Total Steam Injgcie

Steam injected Vs Projected G4

Analysis: Criteria for amount of steam injection has not been met. The design steam injection
rate was based on 1.6 pore volumes of steam injection, which is lower than the commonly
used criteria of 2 pore volumes of steam. The projected steam injection should be seen as a

minimum amount of steam to be injected. Note actually energy usage was 48% of
projection:
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i Criteria for residual benzene concentrations:

Final RD/RAWP (May 2014): Table 4-2: SEE to EBR Transition Criteria
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Table 5-2 SEE to EBR Transition Criteria Monitoring:
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Analysis: EPA considers 500 ug/l of benzene in groundwater an appropriate target for a
successful remediation, and would not support terminating steam treatment before the
stated target (100 — 500 ug/l) is reached
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Weekly progress report 3/9/16: LSZ
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Figure 39, NAKE Ressahta 2ot €
LSZ Is looking good, although it appears that LNAPL is starting to be recovered from outside
the southern and eastern perimeter; helping to attain long term RAO

Weekly progress report 3/9/16: UWBZ
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Benzene Concentrations in UWBZ exceed 500 ug/L; Still removing LNAPL, Criteria has not
been met for UWBZ

Weekly progress report 3/9/16 CZ
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SEE is successfully removing LNAPL but benzene concentrations still Exceed 500 ug /L in CZ,
SEE Termination Criteria has not been met for CZ. The Cobble Zone is also more highly

transmissive and remaining contaminants will spread if not contained. Extraction system was
still operating at this point.

Criteria for Mass Removal

Final RD/RAWP (May 2014):

Table 5-2 SEE to EBR Transition Criteria Monitoring:
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Final RD/RAWP {May 2014) Table 4-2: SEE to EBR Transition Criteria
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Analysis: Vapor recovery alone was at 16% of peak removal rate; Criteria for termination of
steam injection has not been met. LNAPL recovery not calculated at the time of the report as
it was only reported when sufficient quantity accumulated to transfer to holding tank.

Iv. Criteria for completion of pressure cycling:

Final RD/RAWP (May 2014): Table 4-2: SEE to EBR Transition Criteria
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Table 5-2 SEE to EBR Transition Criteria Monitoring:
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Analysis: This criterion is nonspecific. The purpose of pressure cycling, and indicated in the
statements above is to enhance volatilization of contaminants. It is not intended to improve
mobilization and recovery of NAPL which may have been retarded by premature initiation of pressure
cycling. Ideally, the bulk of NAPL should be removed first before initiation of pressure cycling as the
finishing step. As long as NAPL is being recovered, steam injection should continue, then institute
pressure cycling to remove the last of the volatiles. It is unfortunate that we did not discuss criteria for

initiation of pressure cycling in the work pian.
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NAPL Recovery was increasing up until the time pressure cycling was imitated. Did decline in recovery
rate occur because pressure cycling was initiated early? Consider the analogy of liquid recovery with
pressure cycling similar to turning spigot of garden hose on and off....
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The criteria in the RD/RAWP stating that “the process is repeated . . .until no additional
significant increases in effluent vapor phase concentrations occur when steam pressure is
reduced” has not been met.
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Concentrations of benzene recovered in air stripper effluent were declining but still abm)e
1000 ppb indicating significant recovery still taking place.

V. Criteria for Boiling Temperatures

Table 5-2 SEE to EBR Transition Criteria Monitoring:
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Final RD/RAWP {(May 2014): Table 4-2: SEE to EBR Transition Criteria:
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We generally concur thot Steam temperture criteria has been met.

3/9/16 Weekly Progress Report:
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